At the present time, 72 capsular types of the Klebsiella group have been identified on the basis of the quellung (Neufeld) reaction by investigators using antiserum specific for each type (1, 2, 5) . In the past, antisera against these organisms have been prepared by using fresh formalized cultures as vaccines (4) . This type vaccine has two disadvantages. (i) A fresh vaccine must be prepared for each inoculation. (ii) Stock cultures of some strains tend to become mixtures of encapsulated and nonencapsulated cells or lose their capsules, and other strains have a tendency to form large capsules or to become highly mucoid. When antisera against a large number of types have to be prepared, these disadvantages become very important with regard to time and the quality of antisera obtained.
Edwards and Fife (1) described the preparation of a dried alcohol-treated vaccine that produced good antisera against the Klebsiella group. However, they used a formalized broth vaccine for preparing most of their antisera.
Antisera against many of the Klebsiella types also contain antibodies against heterologous types and must be absorbed to remove these crosses. Since the heterologous cells used for absorption must also be encapsulated, problems of maintaining stock cultures and selecting colonies are encountered that are similar to those involved in the preparation of a vaccine. This same situation is also encountered in the preparation of antigens used for evaluating antisera since freshly prepared encapsulated cultures must be used (1) . The availability of lyophilized stock cultures in which most of the cells retain their capsules would help resolve these latter problems; this would be particularly applicable to authenticated stock cultures used for the preparation and evaluation of capsular antisera. this suspension an equal volume of acetone was added. The cells were sedimented at 13,000 X g for 30 min, and the supematant was discarded. The sediment was washed three times with acetone to ensure the removal of all of the water. Finally the cells were resuspended as a thick slurry in acetone and air-dried at room temperature. After the cells were dried, they were ground to a fine powder in a sterile mortar and pestle and stored at room temperature in screw-capped tubes.
MATERIALS
Vaccination schedule. New Zealand white rabbits were inoculated intravenously (iv) with weighed amounts of dried vaccine suspended in 1.0 ml of 0.85% NaCl. The amount of vaccine given for each inoculation and the schedule of inoculations are given in Table 1 . We test-bled the rabbits 5 to 7 days after the last inoculation and then used freshly prepared encapsulated cells to determine the quellung titer. If quellung reactions were obtained at serum dilutions of 1:8 or higher, the rabbits were exsanguinated. Rabbits from which we failed to obtain a satisfactory titer were rested for 4 weeks and the inoculation series was repeated.
Evaluation a Desired weight of vaccine suspended in 1.0 ml of 0.85% NaCI. All inoculations given iv. capsular types 2 and 10 which had been suspended in one of the following media before lyophilization: (i) double strength nutrient broth (NB); (ii) 10% skim milk (SM); and (iii) a mixture of 5% sucrose, 5% sodium glutamate, and 5% polyvinylpyrrolidone (PVP). Encapsulated cultures were grown overnight on Worfel-Ferguson agar slants, suspended in the desired lyophilizing medium, and dispensed in 0.2-ml amounts into lyophil vials. A chamber type freezedryer equipped with an adjustable stoppering plate and a controlled shelf temperature was used. The temperature of the shelf was lowered to -50 C, and the lyophil vials were placed directly on the shelf for 2 hr to ensure complete freezing of the culture. Lyophilization was carried out under a vacuum of 30 ,u of mercury and a shelf temperature of 0 C for 18 to 24 hr. When lyophilization was complete, the vials were sealed under vacuum with butyl rubber stoppers previously placed in the mouth of each vial. Lyophilized cultures were stored at room temperature.
Viability studies on the lyophilized cultures consisted of plate counts of serial 10-fold dilutions on Worfel-Ferguson agar plates. The presence or absence of encapsulated cells was also determined microscopically in a wet mount with India ink.
RESULTS
India ink preparations of acetone-dried vaccines resuspended in 0.85 % NaCI showed that the cells retain their capsules although they are smaller than the capsules observed in the original culture (Fig. 1) (3) with Formalin-killed vaccines. Rabbits vaccinated with 6 of the 72 vaccines failed to give a satisfactory quellung titer after the first series of inoculations. All of the latter rabbits gave a satisfactory response when the inoculation schedule was repeated after a rest period of 4 weeks.
Stability of acetone-dried vaccines. Acetonedried vaccines of three capsular types (types 2, 7, and 10) stored at room temperature for over 2 years were used to prepare a second lot of antisera. The same vaccination schedule previously used was followed. All of the rabbits gave a satis- factory serological response after the first series of inoculations. A comparison of the first and second lots of antisera prepared with these vaccines is shown in 
